skin of the neck, followed by examination of the skin for localized allergic reactions after 72 69 hours (de la Rua-Domenech et al, 2006) . When reaction to the M. bovis tuberculin injection is 70 deemed to be less than or equal to that to the M. avium tuberculin injection, then the skin test is 71 considered negative (non-reactor). A positive skin test result (known as a reactor) is declared 72 when the reaction to M. bovis tuberculin exceeds that to M. avium tuberculin by more than 4 mm, 73 according to the standard international interpretation (de la Rua-Domenech et al, 2006) . In all 74 other cases the test is considered inconclusive and repeated 60 days later. If one or more animals 75 in a herd react positively to the skin test then a new bTB incident, also known as breakdown, is until one or two (depending on the post-mortem results and location of the herd) consecutive 85 negative tests at minimum intervals of 60 days are obtained on all remaining animals.
86
Implementation of bTB control and eradication programs incurs significant costs to taxpayers on 87 an annual basis. During 2010-2011, these costs amounted to £152 million in Great Britain and 88 £23 million in Northern Ireland (Abernethy et al, 2013) . However, despite the investment and 89 good control efforts, the incidence and prevalence of bTB cases in Great Britain constantly 90 increased between the mid-1980s and 2012, although they have leveled-off in more recent years. 
105
The objective of the present study was to assess the feasibility of a national genetic evaluation 106 for bTB resistance in dairy cattle based on British population data. We combined data from 107 6 various sources and developed automated data handling procedures suitable for a routine 108 commercial process. We investigated different models and trait definitions. Negative skin test results for individual animals (non-reactors) were not being systematically 121 recorded in the APHA database prior to 2011. Therefore, the British Cattle Movement Service 122 (BCMS) database was used to identify contemporaries of reactors and inconclusive reactors in 123 the APHA database that were present in the same herd during each breakdown. All 124 contemporaries found in the BCMS database that were not included in the APHA data were 125 considered to be non-reactors. The combined APHA-BCMS data was merged with milk 126 recording data to derive information about the date of calving and parity number of the animals. More than 90% of the records in the database were from breakdowns that started in the year 157 2000 or later. The latter data were also more complete in terms of post-mortem examination 158 results. Therefore, breakdowns that started before 2000 were removed from further analyses.
109

MATERIALS AND METHODS
159
This edit was consistent with a previous study conducted on similar data (Brotherstone et al, All other effects were as in model (1).
228
In all cases, variance component and parameter estimates were derived using the software 24%, respectively. Thus the two models fared equally well at distinguishing sires whose 276 offspring have a higher degree of resistance from those that are more susceptible.
277 Table 2 summarizes the reliability estimates of sire EBVs obtained by the two models. Results attributed to the lower estimates for residual and permanent environmental variance (Table 3) .
318
The latter may be due to the definition of the trait, which, combined with the requirement to 319 include breakdown intervals with at least one infected record, resulted in fewer records per cow 320 compared to the more relaxed definitions (R and RandNPM). In fact, the average number of 321 records per cow increased from 2.45 in R+PM to 3.38 and 3.47 for the other two definitions, 322 respectively (Table 1) . In all cases, genetic variance was of equal size and significant (P<0.01) 323 attesting to the amenability of all traits to genetic improvement via selection.
324
The distribution of sire EBV based on the R and RandNPM trait definitions was similar to those 325 in Figure 2 for the interval model (R+PM). the last two cases, allowing more infected individuals to be included in the analysis. Enhanced 331 capacity to distinguish sires by their genetic merit is expected to facilitate genetic progress.
332
Average reliability of sire EBV was 0.54, 0.54 and 0.55 for the three trait definitions (R+PM, R 333 and RandNPM), respectively. The distribution of sires across ranges of EBV reliability was very 334 similar to the interval model results shown in Table 2 for the conservative definition (R+PM).
335
The advantage of the larger amount of data and increased progeny group size in the last two 336 definitions (33.8 and 34.2 daughters per sire, respectively) compared to R+PM (27.9) was 337 seemingly offset by the increased heritability of the latter (Table 3) .
338
Product moment correlations between sire EBVs based on the three trait definitions are shown in 339 to the number of diseased animals that reacted positively to the skin test and were culled without 342 having had the time to develop and exhibit post-mortem lesions.
343
The stability of genetic evaluations across time was tested for all trait definitions and results
344
were very similar to those in Figure 2 . Correlations between reduced and full model EBV were 345 0.94, 0.95 and 0.95 for R+PM, R and RandNPM, respectively. Validation with the Interbull 346 method 3 yielded very similar results in R and RandNPM analyses to those for R+PM described 347 above. In all cases, the genetic evaluations were shown to be unbiased as far as this method is 348 concerned.
349
Correlations between sire EBV for bTB with the interval model and official EBV for other traits 350 in the current national breeding goal are shown in 
